fire, alcohol is a good servant but a bad master. Why is it that for most of us alcohol is and remains a servant and why that for some of us alcohol becomes the master? There are two schools of thought: some explain this in terms of the victim's biochemical make-up, others explain it in terms of his psychological make-up. The truth is generally to be found mid-way between the two extremes, and even die-hard physiologists admit FIG. 1.-Factors leading to alcoholism and consequences of alcoholism.
(the internal factors). Among the external factors, bad social conditions, such as seen in slums, and poor farming districts, family dissension, financial and other personal worries may directly or indirectly lead to alcoholism. Drinking among one's friends, colleagues or mates are other external factors to be considered.
In addition to this, the patient himself must in some way or other be disposed to alcohol addiction, but it is difficult to reach agreement about which factor or factors are essential. Some workers lay stress on anxiety or Freudian complexes, others on a psychopathic constitution: a lack of ability to adapt oneself to life. In the psychiatric literature we find many attempts to describe what constitutional factors alcoholics have in common, but these efforts have not led to clear results. Some people acquire a compulsion to continue drinking when they have taken a certain amount of alcohol. Such persons run a great risk of becoming alcoholics, especially when the necessary amount of alcohol (here called the "critical dose") is relatively small. Other workers are inclined to attribute alcoholism to biochemical or metabolic disturbances (for instance in the carbohydrate or the citric acid metabolism), but their views are not accepted by all.
Probably there is no single cause of alcoholism, but a series of causes varying from patient to patient. In some cases the external factors predominate while internal constitutional factors play no more than a minor role, in other cases the predominance of internal factors (whatever they may be) cannot be denied, but even here the combination of factors may vary from case to case.
Once developed, alcoholism leads to effects which come under these three groups: social decline, medical effects, and psychological and metabolic effects. Some of these, of course, aggravate the existing alcoholism. The social decline reinforces the already existing external factors which originally led to alcoholism. The psychological effects may also augment the trend towards alcoholism, for instance, neuroses may develop which are drowned in more alcohol. Needless to say, the resulting moral deterioration does not improve the situation, and lastly it is well known that the alcoholized organism craves for more alcohol. Owing to such vicious circles, once started, the addiction develops steadily. Sometimes the factors which originally lead to alcoholism become of minor importance in the maintenance of addiction compared with the vicious circle itself.
Prophylactic and therapeutic measures can be taken against alcoholism at the three main points marked by the letters A, B, and C in Fig. 1 . Table I shows what forms of treatment may be directed against these. Antabuse.
C. Adjusting "externalfactors"
Regulating patient's family life and home conditions. Educating patient's relatives. Helping to improve patient's social position. Adjusting patient's economic conditions. Removing patient from a heavily "alcoholized" milieu.
Certain treatments attempt to deprive the patient of alcohol (see B in Fig. 1, and the table) , and quite a number of physicians believe that this is sufficient in itself. Experience, however, shows that deprivation of alcohol will produce temporary abstinence only, from which the patient sooner or later relapses. Therefore all factors leading to alcoholism must be treatedinternal factors by suitable psychotherapy (often the most difficult task in the whole treatment), external factors by reorganizing the patient's life. In spite of this, the importance 520 of withdrawing alcohol must not be underestimated, as this may break the vicious circle maintaining the alcoholism.
However, it is difficult to find a method of withdrawal that will effectively support the other forms of treatment required. Thus, although committing the patient to a mental hospital or a clinic for a few months may give excellent opportunities for restoring him physically and mentally, the important social rehabilitation must wait until the patient is discharged, and valuable time is thus lost. On the other hand, if the patient is discharged too soon, supervision may be difficult to achieve. Other methods such as conditioned reflex treatment or suggestion allow the simultaneous attack by psychotherapeutic and social measures, but unfortunately not all patients respond satisfactorily. Moreover these forms of therapy are generally very elaborate and sometimes very unpleasant to the patients.
A few years ago it was discovered that an organic sulphur compound-tetraethylthiuramdisulphide-now known as Antabuse, sensitizes the system to alcohol, so that even small doses of alcohol result in a very intense discomfort, while no symptoms are felt so long as the person premedicated with Antabuse takes no alcohol. The discomfort is so intense that it will prevent an overwhelming majority from continued drinking. It was thought that the use of this drug would be helpful in the treatment of alcoholics, and about two years ago the clinical experiments were started.
This principle of treatment has, so far as we know, never before been applied in the treatment of alcoholism. However, the introduction of a new drug creates a series of problems which can be solved only by experiment and observation. Experiments and observations have now been carried out to such an extent that we begin to have some ideas of the general background for this special form of treatment.
Antabuse in itself is relatively innocuous, though side-effects, such as drowsiness, tiredness and indigestion may occur. In general, such side-effects are without practical importance, and can be kept under control by adjusting the dosage.
If alcohol, even in small doses, is taken by a patient premedicated with Antabuse, characteristic objective and subjective symptoms develop [1] [2] [3] [4] [5] [6] [7] [8] . The reaction sets in five to fifteen minutes after taking alcohol. It begins with a feeling of heat in the face, then leads to intensive vasodilatation in face and neck, making the whole area purple-red, and the pulse rate rises sharply. All this is accompanied by intense discomfort: palpitations, dyspncea, a constrictive feeling in the neck as though "the collar has become too tight", nausea and vomiting may commonly occur and on the top of it a highly disagreeable feeling, difficult to describe, of "premature hangover" will arise.
In the majority of the cases this Antabuse-alcohol reaction (though very disagreeable to the patient) is transient and without alarming objective symptoms, thdugh rather a steep fall in blood pressure has occasionally been observed. There have been reported cases of death in apparently sound individuals [9] after a "test drink" (which will be described later) but one or two accidents among more than 20,000 patients treated with Antabuse shows that mishaps are not unduly frequent. Detailed description of the effect on respiration is given by Asmussen et al. [10] and of the effect on the heart by Raby and Lauritsen [11] .
The biochemical mechanism of the Antabuse-alcohol reaction is on the whole clear since Antabuse inhibits the aldehyde oxidase of the liver [12] . The metabolism of acetaldehyde-a step in the oxidation of alcohol-is thus delayed and a high concentration of acetaldehyde is formed by the liver [13, 14, 15] . In consequence the blood acetaldehyde concentration rises, and this "acetaldehydeemia" is responsible for the symptoms experienced by the Antabuse-treated patient after taking alcohol [16] .
In the first 200 patients treated by Dr. Martensen-Larsen who was the first to develop the practical use of Antabusel, the general lines of treatment are as follows:
The patient is first kept off all alcohol for a few days so that there is no alcohol in his system when Antabuse is given, and then follows medication with 0 5 to 1 gramme Antabuse daily. After two or three days he is given the "test drink" of a small dose of alcohol (equivalent to 10-20 c.c. of absoluLte alcohol) in the presence of the doctor, so as to bring home to him the new and disagreeable effect of alcohol. After this test drink, the Antabuse dose is adjusted according to the severity of the reaction shown, and to the nature of the side-effects observed. The ma;imenance dose is continued for some months according to the individual requirements of the patient.
in addition to this, psychotherapeutic and social measures are instituted on the following lines:
The nature of alcohol addiction is explained to the patient, and he is told that his corstitution is such that he must avoid alcohol as one avoids poison. During several conZii tations the patient's personal problems are discussed and he is given every psychotnerapcutic 'All patients consulting Dr. Martensen-Larsen for alcoholism were treated with Antabuse, crd a description of these patients on an earlier stage is given by Martensen Proceedings of the Royal iSoctety of Medicine 4 help to solve these problems. Since group therapy has proved useful, patients are encouraged to assist one another, and this often gives them self-confidence enough to overcome the inferiority complexes that are so characteristic of alcoholics. To augment such group therapy, an association on the lines of Alcoholics Anonymous has been formed for after-treatment.
Here ex-patients are given opportunities to bridge the gaps that remain in their lives after renouncing alcohol, and the ups and downs of their fellows serve as encouragement and warning to them. Lastly, a guardian is appointed to the patient, preferably wife, friend, or employer, who watches over the treatment and is instructed to report to the doctor if anything should go wrong. Of these 200 patients now to be reviewed, 17 were only seen for such a short time that proper treatment could not be instituted. Another 16 disappeared from the doctor's view, and 3 died (from cerebral hcmorrhage, accident (while sober) and suicide). Of the remaining 164 patients, 112 were observed for twelve months, and 42 for nine months. Fig. 2 gives a general idea of this series according to age, income, employment, marital status, and so on. Some factors leading to alcoholism are shown in Fig. 3 . As already stated, the "critical dose" is the dose of alcohol sufficient to drive the patient to further recourse to alcohol. In most cases the critical dose was about 2 or 3 drinks (equivalent to 10-20 c.c. of absolute alcohol), but even 5 drinks may be regarded as a low critical dose, and this may have some influence upon the development of the addiction. Fig. 4 shows the amount of money spent on alcohol during a year, and whether the patients were regarded as habitual, periodic or week-end drinkers. Fig. 5 shows the duration of abuse in years, the patients' decline in social efficiency, and their conflicts with the law.
The results of treatment are summed up in Fig. 6 . This figure shows the results in the 112 patients treated for twelve months.
The results nine months after commencing treatment were analysed statistically, the patients being grouped as shown in Figs. 2-5. Younger patients, patients with small decrease in social efficiency, and patients with no or slight psychoneurotic symptoms showed somewhat better results than the rest. Apart from this no significant difference in the results was found from group to group.
Regarding the role of therapeutic measures, only the regularity of medication can be analysed. This, however, is of paramount importance. Fig. 7 shows the state of affairs at the end of six months according to regularity of medication. 82 Y/ of the patients who took Antabuse regularly during the six months may be regarded as socially recovered. The third column shows that patients who stopped taking Antabuse before the six months were up fall into two main groups, those recovered socially and those unimproved. The unimproved are patients who lost interest in the treatment and discontinued their medication. The socially recovered are patients who took Antabuse for some months, regained their mental and social stability and were able to keep off alcohol without further recourse to Antabuse. The second column shows results in patients who took Antabuse only occasionally, and the groups "much improved" and "somewhat improved" dominate the picture here. These patients take Antabuse for a while, then get tired of abstinence, stop taking their tablets, start to drink, and when they or their families find they have drunk enough, resume medication and remain sober for periods of varying length. These patients are of course a nuisance to the therapist since they have not understood the aim of treatment.
As in every treatment of alcoholism, the interest the patient takes in his treatment is of the greatest prognostic importance. As Fig. 8 shows, patients who showed lack of interest by discontinuing their medication in less than two months had done much worse, when reviewed after nine months, than those who continued medication for at least two months.
A further analysis shows that these latter patients more willingly submitted themselves to other therapeutic measures, were more co-operative in psychotherapy, had joined the JULY-PSYCHIAT. 2.
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A.A. groups, and so on. Of equal importance is the attitude of the patient's relatives. In Fig. 9 there is a considerable difference between the results in patients with understanding and co-operative relatives, and in those whose relatives did not understand the treatment or were ignorant of its aim. Early in the clinical experiments it became clear that Antabuse in itself is not a cure for alcoholism but only an adjuvant to be used in conjunction with other available methods. Antabuse given alone will achieve abstinence only as long as the patient has the energy to take his tablets-hardly longer than the periods of abstinence so solemnly promised by any alcoholic.
For several reasons, clandestine medication by Antabuse is absolutely contra-indicated, however tempting it may be. Firstly, if the patient is not warned about the effect that alcohol will now have upon him after the taking of Antabuse, he may have a serious reaction should he happen to drink a large quantity before the symptoms have had time to develop. Secondly, he will readily discover what has been done, and will distrust his family and his doctor accordingly and it will be difficult to give proper treatment later on. Lastly, it cannot be left to the discretion of wives or other unqualified persons whether or not treatment for addiction is indicated. Therefore Antabuse cannot be used except with the patient's'full consent and comprehension. As with every treatment for alcoholism, the first aim must be to re-educate the patient and help him to lead an alcohol-free life. Antabuse must be regarded as a chemical confinement, and a wall established between alcohol and the patient, so long as he takes his tablets. This wall cannot be expected to stand indefinitely, but while it does all available psychotherapeutic measures must be applied. These should be maintained on three lines: (i) The patient must be encouraged to continue medication for a sufficiently long time; (ii) the gap which is left in the patient's life after he has stopped drinking must be filled by new interests. This can be extremely difficult, especially in elderly people, and it is probable that the poor results with these are largely due to this; (iii) the still existing mental disabilities which led to the addiction must be treated.
Enforced abstinence by means of Antabuse gives good insight into the significance of the factors leading to alcoholism, shown in Fig. 1 . The vicious circles being interrupted, a high percentage of patients get their economic conditions and family conflicts settled in astonishingly short time, often in less than a month. In its turn this fact has the psychological effect of encouraging the patient a great deal. As regards the psychological effects of alcoholism, two factors appear to dominate the picture. In the first place there is the feeling of shame which is probably experienced by most alcoholics. Psychotherapy must therefore be mainly directed against this. Secondly, there is the fear of alcohol intake, and of its consequences. Many patients have several times in vain tried to stop taking alcohol, and with every unsuccessful attempt self-confidence suffers and the fear increases. When, however, the patient discovers that by means of Antabuse he is unable to take alcohol, this fear is replaced by a feeling of happiness and confidence never known before. An American patient expressed this feeling thus: "At my earlier attempts to be abstinent I had to spend all my energy merely to avoid the temptation of drinking, now I can use it on items which are much more important." This stage is reached early in the treatment and lasts for about two to three months. The therapist must never be deceived by this early, almost over-successful development, for the patient will sooner or later discover that even life without alcohol has its problems, or the newly acquired self-confidence may lead him to stop his medication too soon. In both cases he will be tempted to drink, and thus relapses. For this reason the third and fourth months of treatment are a critical time for many patients, and it is important to have a guardian who immediately reports developments to the doctor so that medication can be resumed before serious damage is done. Several patients have had one or a few short relapses before the situation became stabilized. It is, of course, difficult to know how long to continue medication. Fig. 10 shows the duration of medication in 34 patients who were observed for more than one year and who recovered socially during that time. Great individual variation is seen. Some patients stopped taking Antabuse after a few months, while others continued to take it for more than a year. The average seems to lie between six and nine months.
We must now consider to what extent the psychological complexes or neuroses persist which originally led to alcoholism. Some cases offer difficult problems after the withdrawal of alcohol and the suicide of one patient in this series probably shows up such an unsolved problem. In most cases, however, the original conflicts seem to fade when the addiction is brought to an end, and thus the psychological picture of the addiction has been dominated by factors introduced by the addiction itself. The majority of the patients had the abovementioned low critical dose for alcohol. Presumably their drinking was originally started by minor disabilities to which many non-alcoholics may also respond by drinking. But unlike normal persons alcoholics are not able to stop drinking when they have got over the critical dose. They continue drinking and develop an addiction with all its mental, psychological and social consequences.
In conclusion it may be admitted that the number of well-observed patients is still too small and the observation time too short to allow more than tentative conclusions about the therapeutic value of Antabuse. The therapy must of course be individual. Results depend to a high degree on the teamwork of doctors and social workers and on the facilities for group therapy. Within this framework Antabuse plays a role, but it must be understood that the results obtained only in part depend on the drug, and are as good as the psychological and social therapy used.
7 525 526 Proceedings of the Royal Society of Medicine 8 For this reason we prefer not to speak of Antabuse therapy, but of treatment of alcoholism with the help of Antabuse. While it is true that Antabuse is useful in the therapy of addiction, we agree with the Danish psychiatrist who said that the introduction of Antabuse has not made the treatment any easier, though it may have made it more encouraging.
